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(57) Abstract: 



PURPOSE: A cholesterol reducer and a health food containing low molecular weight 
of chitosan and &epsi;-polylysine as main raw materials and a method for producing 
the low molecular weight chitosan are provided, thereby dropping the blood 
cholesterol level dramatically. 

CONSTITUTION: The cholesterol reducer is produced by using chitosan having an 
average molecular weight of 2,000 to 20,000 dalton and &epsi;-polylysine as main 
raw materials, wherein the weight ratio of the chitosan to &epsi;-polylysine is 5: 5 to 
5:5; and guar galactomannan is further added into the complex of chitosan and 
&epsi; -polylysine in the amount of 50 to 100 wt:%. The method for producing the 
low molecular weight of chitosan comprises the steps of: deprotonation and 
deacetylation of chitin to obtain chitosan and dissolving it in an organic acid 
solution; inserting chitosanase to the chitosan dissolved organic acid solution; and 
subjecting the chitosan-decomposed solution to ultracentrifugation to selectively 
obtain 2,000 to 20,000 dalton of chitosan. 
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MmmmM m=? yai^s5?i 500s xi 

(72) i§» 

A<§ = ^A|^y?:HSS^S5^501S901S 

ass 

ah m m m ai & & s 2s s en omm 108-309 
iflfli 

/dS^SAiaa?E^S527E^0HIfM28-405 
AH S^gA|ES?^Sj-4§5316!#OIOHIfM 106-101 
AHg = SAIAH2?y5S18-1^S0IE|E230S202£ 

(74) cn£iej use 

mms. ■■ 2LM : ; 

(54) XHSXh e-g£|£|0|dS SffeMai^aiS ZlGlM 31 3Sf H5 ±IM, 3£II1 



3I£#S| ^Xli? SgCHI 21 S <NS§ 3I£<^( B-1,4poly-glucosamine)S ?3S? S1CM SBII^EilS X13I 
S.M7\ ^CAslB gai^9IS.H5f»l8 ¥|SHAH HB^, POhO|II!aiO|£(Deacetylation) 

AI?J 3I£<^S S^I^CHI ^2J ^ 018 i>IM^ SoH Si£ SSfte 12 SXlif SoH§|-0i 0|« 2h 

2|Oi3ie| S32£ IB SXlif 2,000-20,000°^ 01^0)5! 3IS<M-§ X-||2oi:a 01 Oil e-§£|£)0|<M( e- 
polylysine)* Si, SlOi D\^9\ d\^& Mai^BIg XiSlM CH HI gSII^EIIS X|S) sjHOI- Is 

s sai^ais xisixii si as as ^ig§ xu2&di. 



^ igg @£ SXH? 2,000-20,000°) 3|M<^21 e-g£|£)0l£!( e-polylysine)§ Slfe MBIIS 

Ell 9 XH SfXHI % a?i ^gOII Bfc» 22£«, SCI ^AIIohDIIfe 3IS<y°l ^Xlif SSOII °loH 3 S 

e gxurs 2,000-20,000°.^ sk* w& sj emiraasi p hoiiah si§ mxifc ii§§ sis 

3-1,4poly-gluCosamine)31 DlSt £!£ 3^X19J e-§£|£f0|<i!8 ?SgS 513 ^0H^£ 

BhKGuar Galactomannan)S VSSS A1gtf°SAM, gai^aiS XH5I S31?l ^CHS19 Sai^aiS XHol 

m si a?i ss<y§°£AH°i sseoii &® aoioi, oiath s « 3 >g§ §sh :>i^°j sim^s ^es 
aft- saigas xi§mi si a&s^soii uish sai^ais xisi emkii eai^ais xhsi-xhi s a 

SCHfe *!^S°J AH^SIS »|LH Sai^aiS SCHOHI °l§} ^°JS°1 X193§S1^) :>l^i!°SM| S^SSh 

£53*!!, y§g §3 ^^^isi §^°i gigoi sgciis sth s^sib ^aiioioi, oioii mst 01 
s oiiimte aim saisais xismi as^§°i ^asoi goian aife ^soia. 

3£in ej xfi chi ae ^£i#^°^ sa, s^asi, gai^ais usi e°i n§ ^ixife °^ 

£1X112 3IS6^S, 3 331^918 XH5I S^°l 2^2S 2J8HAH 0IS Olggh gai^BIS 7H©|-XHI S! 



3l£<i^ ^£1 OlOlt^lS ^hXIfe D\g SSI CH (Basic polymer)SM| 4=g3t£l£ ifS| SSKPositive 



6-1 



SJH^ 5^2002-0085981 



charge)© :>rXlfe §0I£ SS§ SICf. EES 0|^e S2IISI 8rOI£g£|D)(Biopolymer) 

2J e-#£|£rOld SE& $?£l OrQIt^lM 3 l XI§ M£ICH£M1 fl» S§ §0|g I2&X1I2I Sif 3>Hlb 

3is« '«*iAi i§ si 2i 52|2i sai^ais 4*xp i xmat: d\^o\\ chsha-i§, SCHIA) ^'01 

b sshah ssis gai^aisa mm s§ siin up^^hs ssskdi oia hh^aiijo5_ w sai^ 
aissi S4=g Bin se^si a?«i3f a§ sai^aise ai^aies xiilhoiiai ^biAisiini sosmi 1 
m « a eai^ais 4=xig xhsiai9i:hi sf§ 32s ataxia sick 



iSie bis 901 si e-saaoi<Moi 4=§^oiiah gf asu :hxi§ §oi§ a«aiaie! gi§ 

SLDOIIAH ggtf Si eai^SIS2f S&S^I Shfe iflgt £§!0ia. a Bin 3 llffe^S If SI BSD 
^EIIS »8f3l£| SteSrOj S28ID1 OI2g MXUfOII me SfStttSig pH §^0||AH2| 

4»S«jlr BI9& aSSOl 2i§ 221 iBIH 21 EK ^, AI'a=l2S 3LH0IIAH SEII^EO* £fe 

BS&3r a»8PI SNoHAHte: 3 XhXHIH pH 7.0-7.5 §E2| Sf SS£I 3E2jO||AH ^SSP* 3>r^8K>10 1 & 
Dr. 

3gjQI SEH 3 1 @ Oil AH HOiAIIStfg goH HISS :HCfl SXJ (Si SXIi? 2f 10& 0|^)2| 9|£<i l g a 

«ai ?i^0BAifc 4*§sn 4= sixiei §lh°j ej ssa saoiiAH§ 4=§sp l s^fesm sas^i ra§ 

CHI. Olfi S4:(Chitosanase)S SoH8h01 4=§2Kn I?H§8H2 2Jfl|LHS S40I- §01 & §IHf 2,000 01 Sh 
£1 8EHS Hl£8|010|: 8f§ §jhi§oi siaci. 

o\=?u oiae sains nai2i 3is<y §6ns§ »s. asiaasi &aiitg ^schiah§ ejfliLH°i a4= 

£01 ^51 DHSCHI S§§ grflg- 4= 21°U, gai^aiS SE§ BS&tj»2| §U§§30| SOiXPI OH ^ CHI 

aai^Eiosi xisi sag ^laspi cm sis b§§ 21210. 



e iig feO|2f SOI 3|£2| 3|£<y0| SLH pH SaCHIAH 4*§Si:>l g3|§8|01 ^i^2S 831^318 
XH8I SUP! Ol^ii §S||§§ 8H3SSPI ^8101 e. l SS 2! 21 AH , g g*g2| = 3g 3|M# S6H m.± S 

as sgsfoi xiisahn msi o\n^ gg§ oi§^o( @s sxiif 2,000-20,000°) jis^s 

Dr§, 01 3 1 Oil e-S£l£fOI<M§ sa§(2 ^OHmS^ fcHGuar Galactomannan)§ VS!S£ 

SM2SW, ^i^2s eai^aie xim 3is<^ mum mzstn o\m oi§sj 

w eai^ais nsmi si aa as ^ge sissr 4= ais^ aoicf. 



40| **2im g^SPI ¥l& S SS§, . 3IS<^°J SXfif £§011 2| & i|g§ p -1 ,4poly- 

glucosamine) SI e-S£l£ l OI<M§ ?S!g£ ShOI gai^EIIS Xi5) 2i3f =CH2fS gai^EIIS X-fSI^I 
Si a?}S2i)gI SISSPI 9IS101, 3I@S g-&^. POhA||ieilOld(Oeacetylation)Am 9IM^« S 
SS ^l&Ofl ^ 0|« goH SlSffe 12 SXlif SflS S5H5H1 

01* §121013}^ gg§ SSI 01 S3 SXHf 2.000-20.00021 9|S^S 01 Oil e-#£|£fO|<Ms 

si, oi ^ ;>nie ?gei sfoi e-saiaioi^g ^ g^ui 5-95%, 5-95%^ sniohoi sai 

^ais xi si ia:i sai^ais xisi«i si as as *!§§ sissife 51 ^§2? em. o r §a 

S ^SCHIAHfe ^0^sfM&y(Guar 6alactomannan)B ¥§!S5 Af§& 4= SlCf. 

4^1 S a h SCHI SIOIAH 9|S^3r E-g£|£rOld2| g^blfe, 3\mti 5-95%, e-S£iaoltJ 5-95%2| bl§ 
m. Ahgoffe 201 HHf2j8h01. &OI2I 3|S6ha e-S£iaOI<y2| ^ifgOII ^OhS^MatKGuar 

Galactomannan)§ ?IS<y2| g^HIS 50-100% SPrSffe 31 01 ^§ b^SjShCf. 



S B-SOIIAH OI§Elfe 6-S£iaOI<yg? 3l£<ya SOI tf^^ §2S 2J8H 3 £S£IIr£!0|| CHSH AHM^I 
^^S g>fe Ol^g ^2H2| br0|2S£|CH£*|. 3|S^3J SOI 4=§SfA|0|| gf SSH Jfllfe gii 5hXI 

ji 2johs git* si gai^aisnf stfshoi xnui sai^aie 4=xia s^s ^ich» 4= an 

SE& 3IS<yafe 311 Si 2fSS£l pH 230IIAHE 4§Si U&UI3I OH §011, 3l££i» §§8101 
Mmm g^AH A)£& 3|M^2| &§I S&oiOl XII LH gai^BIS X\S\ fe^^2£ fegJ 4= 

2-1 § 321 3|Q|£|§ b|, § 3fgX1§ 01 CHI Si°i8|01 &D\2i S§ ^^2| § ig§ SffiS^I & 201 
CI. 0|g£i § &gXf2| aqpoil C&s Si SIM^a e-S£ia0ld2| ^&gOfl ?OrS^S&y(Quar 
Galactomannan)S §?lt 3^ II SkOI CH^ yggfe 321 UEUdCh 



OISI- § ±JA|0||£f &JH § gg§ ^ All SI 8»CK 



1. S3 §Xf^ 2,000-20,00021 3|M<^ g§ 



(1) H1 1 S3 : 3IS<^ §oH §§' 

3IS^§ § HI 4- Oil 3|8f01 5|# 5.0% §e«0| £|E« ^SohOi HefSHOII 3^2, OPIOII S^ltKS M 
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AiwioiiAife s& Atm)m imo\ sshs^/h at p h 5.02s si&a. b^s^ah ?t&8toi §^si g 
sajsi ss:n 4or^h gs^ ssea. 

(2) : 3I£<^ Si goH gg 

¥SB 3IS6h2| sefOII DISfOf 3.0 U/g2j 3ISAIUHB BOD 88H8hOJ ¥81812 ¥2J * 8I9B 3Ji 
^E(10rpm)S *H»e!/d'5A|y §£ C8HBO. 

(3) »I3S§ : B2| (flaw S£| §§ 

Moti * astfe s»s*b si^spi ^§n Bgouiwas »a (cut-off )skq ioffe sat? «ise* si^ 

BO. 

(4) »I4S§ : &e S U UIAH flITI 59 

MS 9! I^AH SMS S0IS BB4=XIB S^ShOl S^AI^AH «|»SH1 §§@ SI4^o|-01 3fl| 

BO. 

(5) *II5§§ : fe^SI 

(6) msm ■■ 215 ssrs s§ 

2. AIS2I ais 

(1) AIS 1. 2 Si 3a X1I5S 

#^i2i agog msa 9is&« gpcs Aigstoi ma as 522s le sxufM efeisiso. 



System : Waters HPLC-6PC 
^g(Column) : Ultrahydrogel 250 GPC column (Mw 1000-80000) 
SQH(Solvent) : 0.1M Nacl in 0.2% acetic acid 
Flow rate : 0.3ml/min 
Detector : Rl detector 
Injection volume : 15/"« injection 

standard : dextrap 800Q, 11500, 4Q5Q0 . 695QQ 

0121 as 522£ 321 ¥1 Sa°£ *I|2S 3IMtf2| S3 gXIUS 15,000gJS S$2im 4= SI 

sici. 



&3I2I SI5SH0II 2|SH *II£S 9|£<ye 95%. s-S£l£fOI<y# 5%S #118101 A|S 1S fll£8H>, 3IM 
6h» 5%, e-Sdl£IOI<M.g 95%S fitrStOt AIS 2»'«IS8tOI, 3IS&S 50%. e-g£l^0l£!S 25%. 
0Hf§1£BbKGuar Galactomannan)S 25%M 31-01 AIS 3M XllSohaO. 

(2) CH5A|g 121 XII5 

ajaioii 121 msssoii 2|sh aoi's @a e»» 2.000-20,00021 ?is^s 100% aisskh chsais im 
jaisaao. 

(3) CH5AIS 221 *||5 

6!A|0|| 12| J||5§gg 3ISS s^gSH §J B2l013iaf ' fll^SSS XH2I81H *JA|810| CH5AIS 2S SI 
3. pH 53011 OS =£gg dim 
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&SI0II SjoH A|S#2J pHOII Sis ii0\5LJ\ SloH pH 5.0 ~ pH 11 S?1S & 

m m^mm xnsmoi ph s.o^a phs s^ais :?isah §sh momvtQ. 



Table 1 



£8S 


Sf^P ?!°3PI A|SfS^ PH ftft 


AIS 1 


7.8-8.0 


ais 2 


8.0-8.3 


CHSAIS 1 


6.7-7.0 


Pl£A|S 2 


5.5 



&J\9\ ^I2£ 3 4= 2^01 CHSAIS 1, 22|- 3*te pHOII AH g3f):>r ^*8U SUI2J pH £ 

S 1 M AIS 2°J 3?b SUI2I pH°l pH 7.0-7.3011 AH£ goii£JOI HSB 31 «fB!» 4- 21 Ch 



* assi asaass aisa Ai^2f chsais 1 ai 2011 aoun bs&kbsj as- ^8 uihspi a 

AIS 1, 2£r CH^AIS 1« 5mM2) E^SS£MTaurochol ic acid)S S«8hte 10ml 0.1M Oh All (Ace t ic 
acid)0|l ^21 m OIS 0.1M NaOHM 0I881OI pHM St*8lCL CH£A|S 22| S^fer SSS 12 

MWC0 10,000^1 ¥^^WU(Oialysis bag, Spectrum Medical Industry INC. USA)CHI #3|2| 8g°l g^g 
£g(Loadlng)e ^(Controls iW4i ^SS^Df), 01 M 100nlS| 0.1M acetate buffer(pH 5.5) 
m S?l(Bottle)0| B3 * 37£0||AH 3AI3 gBI e!WM0|« ( Incubat Ion) AI SO . 

0|^ gJI(Bottle)°l g^Hg ^d|£]CH US a*£*tf£l gf« Qm9] (Spectroscopi c) 

saw £|6H a»«ao. 

200/^2! g^ ^11 1ml 70% §^3} Oil AH 5^Zf * 200/^ 0.25% fur fural ) g^g 

* g^g ^M^SSDIE-KShimazu, Japan)^^ 520nmOilAH Blr£(Absorbance)S ^§5f 

an 0|« 0IB.I Sra& B^£»£[ g^SJ ^SEOII [Tie S^£(Absorbance)£r UIJH6 r 0i § 



Sorption capacity=100-(A1S:>r g g}|2| Et^^mtt e§f)/(Cont rol 2| g?l LH°J EM? SB 6* BS) 
Table 2 : gi^ ^§r ^3 





Control 


AIS 1 


AIS 2 


AIS 3 


PI2A|^ 1 


Bl le acid sorpt Ion 
capacitY(%) 


0 


25.5 


30.5 


40.1 


20.2 



Table 10R/H S 4= SISOI » g^S2| gfgj°S J|5S AIS 1 LHXI 30I CHS AIS 1011 bl SH BS6*j»2| 

aetfe^oi n g ais 3oi ^^rnrn mzi m 4= ao. 



5. fl(Rat)» ois& eai^aig usi sa 



istoi mbii^eiis x^5^ sbis ta»ao. 

B1H 6IAI0H 121 aSOli AIS 1 , 2 SI 33 PSAIS 1, 2B Table 321 SgOl QJSI- AISM 
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1 ngredient 

* 


TTJ XI- Al 
c3 ^1 

V 1 1— _ 


— 1 =3. nil 

64 01? 


A| E. 1 




A| fi 3 

<—> s 1 <— _ 




UI:x:A| 

g 2 § 


Sucrose 


49 


48 


41 


41 


41 


41 


41 


Starch 


15 


15 


15 


15 


15 


15 


15 


Casein 


20 


20 


20 


20 


20 


20 


20 


DL-methionine 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


corn oi 1 


1 


1 


1 


1 


1 


1 


1 


Lard 


10 


10 


10 


10 


10 


10 


10 


chol ine bitartarate 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


mineral 

Till 

(AIN76 mineral mix) 


3.5 


3.5 


3.5 


3.5 


3.5 


3.5 


3.5 


vi tamin 

TU 

( A 1 N76 v i t am i n mix) 


1 


1 


1 


1 


1 


1 


1 


cholesterol 


0 


1 


1 


1 


1 


1 


1 


Aie 1 


0 


0 


7 


0 


0 


0 


0 




0 


0 


0 


7 


0 


0 


0 


A|g 3 


0 


0 


0 


0 


7 


0 


0 


CH£A|£ 1 


0 


0 


0 


0 


0 


7 


0 


CH^Aie 2 


0 


0 


0 


0 


0 


0 


7 


311 


100 


100 


100 


100 


100 


100 


100 



i3 tmO\ 70g2J Sprague Dawley3||°l 4=51 Sflg ^ ^§5 10Dh£l*! S 40Df£IS ?SJ& ^ 1^21 

^§ai?j ? a§a ig ais ££oii Da §a a^b xn?B3ii sisah 4^ Awahaa. 

4^ ? 1S21 s^iAia 9 emails is, oH¥5ioi iga y§ aae * 2*2*21 s gai^siM sif 
a hdl sai^ai> sire ssstsaa. 



Table 4. 4^2i A^ f I§ S Z|2| Sail^aiS 4=x| Ssl 





SAW 01 


meai^ 
eiis ^ 

OI? 


- AIS 1 


AIS 2 


AIS 3 


CU£A|S 
1 S^S 


CH^AIS 
2 


us s aai 
^ais 

(ma/dl) 


61.9 


88.74 


72.07 


70.15 


65.3 


80.12 


85.22 


IS HDL HE!! 
(ma/dl) 


49.32 


21.30 


34.21 


33.95 


36.5 


25.33 


23.43 


BIS 
(mq/q) 


11.29 


54.51 


34.83 


34.15 


30.8 


40.23 


52.15 



Table 40IIAH B 4= . SISeOI e »82| »B2S flISS AIS 1. 2 SI 32| gai^aiS SlfilS AfSOil SPI 

sta 4^ ? i§ § sai^aissj x-isi- sum ^gaioi s sa, 4? * ais 1. 2 % 321 aim 
m s^e ?g 12 sai^ais ^ois chhi (ais i°i 3^*= p 

(0.1. AIS 2. 321 S^fe P 
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(0.105) mm % sai^aiss a? 25% ushAi^ife m&m 4* zizlq. 

SES If HDL-eai^ 9180)1 CUB S3fS ^§§101 g §2f 4^* AIS 1. 2 » 321 Til MM S3^g^ 2g 
2 gai^EIIS A|0I5 CHUI ??2|3°S (p 

(0.05) if HDL-Sai^aiSS ^ 180% ##A|3|fc SUfff Sf2JS 4* 2iaa. 

eieoii chsais i°i g^fe ig s sai^aisoi a±§f2 HOL-sai^ais'si gfoi mimt: si§ a 
a°u oi t s etsoii sish hiss ais i. 2 a 3011 uishah n s^oi soixife 111 ^sao. oifc 
s-S£i£ioi<us 5% a:?wte a^ssE n Ssoi 32s sh^& 4 sip. nam ais 321 

^OfasfSBfcKSuar Galactomannan)2| S 71-011 2|& g£fij»> S 321 811 4 4 SICK 

se «»a ioei 01&21 zmn d\^.tim ^ siss iss chsais 2°j g^s usi- sjipi gams. 

S 0|2fShSQ. OI2t IJg g^cr ^ Al Oil 1 CHI AH S2J S2f£f aO| I2gX|2J 3|£#2| 3*? Oil §LH2| pH 

saon/d aai 12s es^aai iSs^i s^sife ?j°s ^a^ej s^oi mo\x\s= 32s ^ 
tt 4 sick 

2*011*121 s sai^ais agra ^sskm e 11, ais 1, 2 » 321 asss n eai^ai» ^oi^ en 
ui s eai^ais &g*oi s°i^°s(p 

(0.05) af 40% s^es aa» 4= aao. 

se§[ chsais 1, 221 ^oi2e aon/dsi s saisais ssrai 399 sa^ ais 1 mxi 3011 uish sch 

^12? 0|2f8|o£D. 



01^21 a^? iflfs stmoi g mi s »asi ass ais 1. 2 at ss a »ai^ai»-^ois 

oil uish mm m saisaies hsiaisih 0121 HDL-gai^ais hiss &^ai3iw yai m sai^ais 

§§ ajfcAl^lfc s^S sfojfi- 4= Sl°W. CHS AIS 1, CHEAIS 2 CHUI S^OI ^¥|0|| SISS «te!tt 

4= sia. 



E^2/ SM 

4f3|S ^?&2) g OH OJSa, S3 MXH£ 2, 000-20, 000 °S 0I¥0|£! 3IS<M-S <ysj^!HS ? 

e-g£l£IOI<Ma mm ?SS£ AtgSlia, 04 3»l Oil ?OHm Mgt fcKGuar Galactomannan)S ?§!S£ 
»©£M|. Sffe Sai^aiM HolXll SI 2jSfM5<ygO|| CHUI 6101 SfeOI kg 

xhsixii s aaasiiii si^v 4- sia. 



(57) g^°l 291 
1 

S3 SXliT 2. 000-20, 0002 S Ol^OiS 3IS^a e-g£l£IOI£!( e-polylysine)S ohOI JUS 

£ife saisais xHShTai §j a?f 
m=?m 2 

MM SOII SiOiAH, 4^S!S2! 6-S£ldfOld2| eStilfe 5-95%, e-S£l£fOI^ 5-95%2| HI 

sej 5§ ?S2S shfe saisai» nsmi sj siiesiis. 

AI1S SEfe HI2SKHI SIOHAH. &OI2I 3IS<^a e -S£l£IOI6J2| mmSOil ?0I^^S2>bKGuar 
Galactomannan)S 3IS^2| ggHIS 50-100% S^opfe 21 ^§25 8lfe gai^aiS XH Sh SI Si 2^ 

le s»s 2,000-20,00021 3\mt*m sife sai^ais xmm si saas^jsi aisspi ?i 

51-01 , 

108", C|0fAH|gai0l<3(Deacetylation)Am 3|S^S S3|^0|| ^, 
01 S 3I£^ S8H Si£ SISffe SSSXI^ S?IS ^§HSIH, 

oig ssioiaBt gg°s S£i5iw mx\m 2,000-20,00021 3is<ys d^^ss g}= as ^sss §h 



S3 SXI-S 2,000-20,00021 3|S^2| SISgfa. 
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